Pluripotent stem cell-based heart regeneration: from the developmental and immunological perspectives.
Heart diseases such as myocardial infarction cause massive loss of cardiomyocytes, but the human heart lacks the innate ability to regenerate. In the adult mammalian heart, a resident progenitor cell population, termed epicardial progenitors, has been identified and reported to stay quiescent under uninjured conditions; however, myocardial infarction induces their proliferation and de novo differentiation into cardiac cells. It is conceivable to develop novel therapeutic approaches for myocardial repair by targeting such expandable sources of cardiac progenitors, thereby giving rise to new muscle and vasculatures. Human pluripotent stem cells such as embryonic stem cells and induced pluripotent stem cells can self-renew and differentiate into the three major cell types of the heart, namely cardiomyocytes, smooth muscle, and endothelial cells. In this review, we describe our current knowledge of the therapeutic potential and challenges associated with the use of pluripotent stem cell and progenitor biology in cell therapy. An emphasis is placed on the contribution of paracrine factors in the growth of myocardium and neovascularization as well as the role of immunogenicity in cell survival and engraftment.